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ed blossoms in the suceeedingspring: 
this would, I do not doubt, have af- 
forded fruit; but that, leaving my 
residence at Elton for this place, 
I removed my trees, and the whole 
of their blossoms iu the last spring 
proved, in consequence, equally 
abortive. 

On the parts of Trees pi hnarily impair- 
ed by age In a letter from T. A. 
Knight, F.R.S. to the Rt. Hon. Sir 
Joseph Banks, Bart. K.B.P.R.S.— 
From the Philosophical Transac- 
tions of the Royal Society of London. 

In the first communication I had 
the honour to address to you, (it was 
in the year 1795), 1 stated the re- 
sult of many experiments^)! grafted 
trees, from which I inferred that 
each variety can be propagated with 
success, during a limited period only ; 
anrl that the graft, or other detach- 
ed part of an old tree, or old varie- 
ty, can never form that, which can 
with propriety be called a young 
tree. 

I have subsequently endeavoured 
to ascertain « hid), amongst the va- 
rious organs that compose a tree, 
first fails to execute its ofiice, and 
thus tends to bring on the incurable 
debility of old age ; and the result 
of the experiments appears sufliei- 
ently interesting, to induce me to 
communicate an account of them to 
you. 

Whatever difference exists be- 
tween the functions of animal and 
vegetable life, there is a very ob- 
vious analogy between some of the 
organs of plants, and those of ani- 
mals ; and it does not appear very 
improbable, that the correspondent 
organ, in each, may tirst fail to ex- 
ecute its ofiice ; and satisfactory e- 
vidence of the imperfect action of 
any particular organ can much 
more easily be obtained in the ve- 
getable, than in the animal world.— 



For a tree may be composed, by the 
art of the grafter, of the detached 
parts of many others ; and the de- 
fective, or efficient, operation, of 
each organ, may thus be observed 
with the greatest accuracy. But 
such observations cannot be made 
upon animals; because the opera- 
tions necessary cannot be perform- 
ed ; and therefore, though there 
would be much danger of error in 
incautiously transferring the pheno- 
mena of one class of organized be- 
ings to another, I conceive that ex- 
periments on plants may be, in 
some cases, useful to the investigator 
of the animal economy. They may 
direct him in his pursuits, and pos. 
sibly facilitate his inquiries into the 
immediate causes of the decay of 
animal strength and life; and on a 
subject of so much importance to 
mankind, no source of information 
should remain unexplored, and no 
lights, however feeble, be disre- 
garded. 

Naturalists, both of ancient and 
modern times, have considered the 
structure of plants, as an inversion 
of that of animals, and having, com- 
pared the roots to the intestines, and 
the leaves to the lungs, of animals ; 
and the analogy between the vegeta- 
ble sap, and animal blood, is very 
cjose and obvious. The experiments 
also, of which I have at different pe- 
riods communicated accounts to you, 
supported by the facts previously 
ascertained by other naturalists, 
scarcely leave any reasonable 
grounds of doubt, that the sap of 
trees circulates, as far as is ap- 
parently necessary to, or consistent 
with, their state of existence and 
growth. 

The roots of trees, particularly 
those in coppices, which are felled 
at stated periods, continue so long 
to produce, and feed, a succession 
of branches, that no experiments 
were v. anted to satisfy me, that i* h 
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not any defective action of the root 
which occasions the debility and 
diseases of old varieties of the ap- 
ple and pear tree; and indeed ex- 
perience every wtaeie shows, that a 
young seedling stock docs not give 
the character of youth to the iusert- 
ed bud or graft. I, however, pro- 
cured plants from cuttings of some 
very old varieties of the af+ple, 
which readily emit roots; and these 
plants at the end of two years were 
grafted, about two inches above the 
ground, with a new and very luxu- 
riant variety of ihe same species. 
These grafts grew very freely, and 
the roots themselves, at the did of 
four or five years, probably con- 
tained at least ten times as much 
alburnum, as they would have con- 
tained, lia<l the trees remained un- 
graded. The roots were also flee 
from every appearance of disease, 
or defect. 

Some crab-stocks were at the same 
time grafted with the golden pip- 
pin, in a soil where the notid of that 
variety rarely lived more thaii two 
years ; and J again grafted the an- 
nual shoots of the golden pippin, 
with cuttings of a young and healthy 
crab-tree, so as to include a portion 
of the wood of the golden pippin, 
between tlie roots and branches of 
the native uncultivated species, or 
crab-tree ; and in this situation it 
grew just as well as the wood of 
the stock and branches Some 
branches also of the golden pippin 
trees, which I mentioned in my for- 
mer communication of 1795, being 
much cankered; were cut oil' about 
a foot above the junction of the 
grafts to the stocks, and were regraft- 
e<l with a new and healthy variety. 
Putts of the wood of the golden pip- 
pin, in which were many cankered 
spots, were thus placed between 
the newly-inserted grafts, and the 
stocks; and these parts have sub- 
sequently become perfectly free 



from disease, and the wounds, pre- 
viously made by canker, have been 
wholly covered with new and heal- 
thy bark. These facts, therefore, 
satisfied me, that the debility and 
diseases of old varieties of fruit of 
this species, did not originate in any 
defective action of the bark or al- 
burnum, either of the root, or of 
the stem and branches, and my at- 
tention was constantly directed to 
the leaf and succulent animal shoot. 

A few crab-stocks were grafted 
with cuttings of golden pippin, in 
a situation and soil, where I' had pre- 
viously ascertained that' the wood 
of the golden pippin rarely remain- 
ed in hrAlth at the end of a second 
year; and, us soon as the annual 
shoots had acquired sufficient' growth 
and firmness, numerous buds of a 
new and luxuriant variety of apple, 
which had recently sprung from seed, 
vi ere inserted in them. During the 
succeeding winter the natural buds 
of the golden pippin branches were 
destroyed, arfd those inserted suf- 
fered alone to remain ; and as soon 
as the leaves of these had unfolded, 
and entered on their office, every 
symptom of debility and disease 
disappeared in the bark and wood 
of the golden pippin ; and each con- 
tinued to perform its office, just as 
well as the wood and bark of the 
young seedling stocks could have 
done under similar circumstances. — 
I made nearly the same experiments 
on the pear tree, and with the same 
result. 

I have endeavoured, in several 
former communications, to prove that 
the sap of plants circulates through 
their leaves, as the blood of animals 
cheulates through their lungs; and 
1 have not subsequently found any 
facts, in the writings of other natu- 
ralists, or in my own experiments, 
which militate against this conclu- 
sion. I have also observed, that graft- 
ed trees, of old and debilitated va- 
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rieties of fruit, became most diseased 
in rich soils, and when grafted on 
stocks of the most vigorous growth ; 
which has induced me to suspect, that 
in such cases more food is collect- 
ed, and carried up into the plant, 
than its leaves can prepare and as- 
similate, and that the matter thus 
collected, which would have pro- 
moted the health and growth in a 
vigorous variety, accumulates, and 
generates disease in the extremities 
of the branches and annual shoots, 
whilst the lower part of the trunk 
and roots remain, generally, free 
from any apparent disease. I am, 
therefore, much disposed to attribute 
the diseases and debility of old age 
in trees, to inability to produce 
leaves, which can efficiently execute 
their natural office ; and to some 
consequent imperfection in the cir- 
culating fluid. It is true that the. 
leaves are annually reproduced, and 
therefore, annually new ; but there 
is, 1 conceive, a very essential difte— 
ence between the new leaves of an 
old, and of a young variety : and in 
support of this opinion, I shall ob- 
serve, that, the external character of 
the leaf of the same variety at two, 
and at twenty years old, is very 
dissimilar ; and it therefore appears 
not improbable, that further changes 
will have taken place at the end 
of two centuries*. 



If these opinions be well found- 
ed, and the leaves of trees be ana- 
logous to the lungs of animals, is it 
very improbable that the natural de- 
•bjlity of oid age of trees and of a- 
uimals, may originate from a si- 
milar source ? — Ibis is a question, 
upon which I am not by any means 
prepared to give an opinion : but 
1 believe it yyill very generally be 
admitted, that the human subject is 
best formed for long life, when the 
chest is best formed to permit the 
lungs to move with most freedom. 
I have also long and attentively ob- 
served amongst pur domesticated a- 
nimals, that those individuals long- 
est retain their health 'and strength, 
and best bear excessive labour and 
sufficient food, in which the chest 
is most deep and capacious, propor- 
tionately to the length of current 
the circulating fluid lias to run ; 
and the satne remark will, I believe, 
be generally found applicable to 
the human species. 



"The leaf of a seedling apple or pear-tree, 
when the plant is very young, is general- 
ly almost wholly free from the pubes- 
cence or down, which subsequently ap» 
pears on its under surface ; and which 
Bonnet and M. Mirbel, have supposed to 
increase its surface and powers. But I 
feel little disposed to adopt this hypothesis, 
having observed that the leaves of some 
new varieties of the apple, which have 
sprung from seeds of the Siberian crab, 
have both surfaces nearly equally smooth ; 
and that these varieties grow faster, and 
bear heavier crops of very rich fruit, than 
any others, without being exhausted or 
injured. 



French Turnip ; a variety of Cue Bra.i- 
sica Najms, or Rape which has 
long been cultivated upon the cnn<- 
tinent ; by Mr. James Dickson, 
F.L.S. V.I'.II.S. 

Trans. Hart. Soc. vol. 7.-26. 
For above twelve years, I have 
seen this plant brought to our mar- 
ket in Covcnt Garden, but oidy by 
one person, and I believe it has 
been chiefly sold to foreigners, 
though, when once known, it will 
be a very acceptable root in most fa- 
milies. It is much more delicate in 
flavour than our common turnip, 
and is to be used in the same way. 
In Germany it enriches all their 
soups, and there is no necessity to 
cut away the outer skin, or rind, 
which is thinner than that of the 
common turnip, but wily to scrape 
it. Stewed in gravy, it forms a 
most excellent dish, anil being white, 



